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[Problem to be Solved] 

When comparing information on base sequence of a 
DNA chip with a test result, it must be collated with 
identification information of the DNA chip without 
fault. In addition, identification information of an 
examined object, that is, a name, gender, a number, etc. 
must be controlled correctly. 

[Solution] 

It is made to embed indivisibly an electronic 
circuit constructed in a DNA chip substrate as a single 
chip, to provide coupling means in an analyzer side and 
to connect it with the electronic circuit, and to 
enable auxiliary information to be written in 
nonvolatile memory in the electronic circuit from the 
external . 
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[Claims for the Patent] 
[Claim 1] 

A DNA chip^ comprising a substrate on which a 
plurality of DNAs which have known base sequences is 
arrayed^ and an identification device which embeds IC 
memory constructed with the substrate in one piece. 
[Claim 2] 

The DNA chip according to claim 1, characterized 
in that said identification device is constructed of 
one IC chip and has in a substrate surface a contact 
terminal which is electrically connected with said IC 
chip for signal exchange with an external apparatus. 
[Claim 3] 

The DNA chip according to claim 1, characterized 
in that said identification device has a communication 
coil on an IC chip surface for performing signal 
exchange with an external apparatus without contact. 

[Claim 4] 

The DNA chip according to claim 1, characterized 
in that said identification device comprises 
nonvolatile memory which is writable and readable from 

an external apparatus. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to improvement of a 
DNA (deoxyribonucleic acid) chip which can analyze 
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genetic information quickly and relates to a DNA chip 
which enables accompanying information of the DNA chip 
to be acquired without fault and to be stored. 

[0002] 

[Conventional Art] 

A DNA chip accelerates a gene analysis epochally. 
That is^ it is what fixes, for example, 10,000 kinds of 
different gene DNAs on a glass substrate, whose one 
side is tens of mm, or the like with changing places, 
extracts a DNA of a sample to be examined and makes it 
react, detects a place of the DNA sample, which reacted, 
with an analyzer, and specifies the DNA included in the 
sample to be examined. This chip can have infinite 
kinds by layout and combination of DNAs. 
[0003] 

[Problems to be Solved by the Invention] 

A DNA chip has countless combination in a base 
sequence, and when collating information on the base 
sequence with a test result, it is made to coincide 
with identification information of the DNA chip. At 
this time, it should be prevented to be mixed up with 
information of a chip whose array information which 
should be collated is different. 
[0004] 

In addition, when a DNA chip is used for an 
analysis of an individual sample, identification 
information of the examined object, that is, a name. 
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gender^ a number, etc. should be controlled correctly. 
When an error is generated in this process, it will 
lead to a medical accident. 

[0005] 

The present invention has been made in view of 
such points, and its object is to provide an 
information medium, wherein an electronic circuit 
constructed in a DNA chip substrate as a single chip is 
embedded indivisibly, coupling means is provided in an 
analyzer side for it to be connected with the 
electronic circuit, and auxiliary information can be 
written in nonvolatile memory in the electronic circuit 
from the external. 
[0006] 

In addition, a head which exchanges signals with 
the above-mentioned IC is provided in an analyzer of a 
DNA chip, and provides convenience of the analyzer 
operating efficiently using information in the IC, such 
as writing its result in the IC. 
[0007] 

[Means for Solving the Problems] 

In order to solve the above-mentioned tasks, the 
present invention configures a DNA chip, comprising a 
substrate on which a plurality of DNAs which have known 
base sequences is arrayed, and an identification device 
which embeds IC memory constructed with the substrate 
in one piece. 
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[0008] 

In order to identify a kind of the DNA chip which 
may exist innumerably, and to hold the information on 
the sample without an error, by the above-mentioned 
configuration, it is made possible to embed an IC, 
which has a memory action, in a DNA chip to store 
information on the chip and information on the sample, 
and to enhance convenience and reliability of DNA 
analysis . 
[0009] 

In addition, it can be also configured so that the 
above-mentioned identification device is constructed of 
one IC chip and has a contact terminal which is 
electrically connected with the above-mentioned IC chip 
on a substrate surface for a signal exchange with an 
external apparatus, or it can be also configured so 
that it has a communication coil on an IC chip surface 
for performing signal exchange with an external 
apparatus without contact. 
[0010] 

[Embodiments of the Invention] 

Hereinafter, embodiments of a DNA chip and an 
analyzer according to the present invention will be 
described. Figure 1 shows one embodiment of the 
present invention. Reference numeral 10 denotes a DNA 
chip substrate, and glass or the like is used. 
Reference numeral 11 denotes a DNA group fixed to a 
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substrate surface, and a sample to be examined is 

coupled with this. 

[0011] 

Reference numeral 12 denotes an IC chip for 
identification and internally includes EEPROM, which 
stores information, and a control circuit for 
communicating a signal with the external, or a high 
frequency circuit for radio traffic. Size of the IC 
chip 12 is 2.3-millimeter squares and thickness is 
about 0.5 mm. On a surface of the IC chip 12, an 
antenna coil 13 is formed spirally. 
[0012] 

Reference numeral 14 denotes an antenna coil for a 
read/write head installed in a part of an analyzer, and 
is installed in a height of 2 mm from the chip 
substrate. This coil is connected to a reader/writer 
circuit in the analyzer, and communicates with the IC 
in the chip without contact. 
[0013] 

That is, a high-frequency current flows in the 
coil 14 by a command from the analyzer, and it induces 
a high-frequency voltage in the IC side coil 13, This 
voltage not only is rectified and smoothed to become 
operation power of the IC 12, but also is detected to 
become a signal to be written in the EEPROM inside the 
IC. In addition, information in the EEPROM is read 
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according to an external command, and is transmitted to 

an analyzer side through the coils 13 and 14. 

[0014] 

In the IC 12 f information on mounted DNAs and 
identification information of an examined object, that 
is, a name, gender, a number, etc. are stored according 
to necessity besides the identification information of 
a chip, which provide means for processing information 
accurately smoothly in a DNA analysis. 
[0015] 

Next, means for embedding an IC circuit in a DNA 
chip will be described. An IC chip is a small one 
whose size is, for example, 20 mm squares, and it has a 
terminal section on a surface for performing 
electrically contact and data communication with an 
external apparatus. It is not practical to embed a 
large circuit for identification in this. Therefore, a 
device which operates in one IC is used. This is 
achieved using a device similar to an IC used for an IC 
card or the like. An occupation area of the circuit is 
about 1 square centimeter. 
[0016] 

In a certain case, an area which an ID device 
occupies is excessive even if being the above-described 
one. In addition, a form of an electrode for external 
communication being exposed on a substrate surface can 
also become an obstruction of a chemical treatment of 
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the chip substrate. As means for solving this, a coil 
on-chip type ID device where the communication coil is 
directly mounted on the surface of the IC is used. 

[0017] 

Development of the latest semiconductor technology 
enabled a design of an electronic circuit which 
operated with extremely low electric power. In 
addition, it became possible to form an electromagnetic 
coupling coil on the surface of a semiconductor using 
copper wiring instead of conventional aluminum wiring, 
and to make a whole electronic circuit into a single 
mechanism element. 
[0018] 

When the above-mentioned IC is mounted on the 
substrate, a depression is provided in the substrate, 
the IC is buried with a resin or the like into it for 
the substrate and IC to be configured indivisible, and 
a malfunction such as chip deviation is prevented. 
[0019] 

[Advantages of the Invention] 

As described above, according to the present 
invention, it is possible to identify a kind of DNA 
chip which may exist innumerably, and, in order to hold 
information on a sample without an error, to store 
information of the DNA chip and information on the 
sample in an IC, which is embedded in the DNA chip and 



- 8 - 



JPA2001-147231 



has a memory action, and to enhance convenience and 
reliability of an DNA analysis. 
[Brief Description of the Drawings] 

[Figure 1] 

Figure 1 is an explanatory diagram of 
configuration of a DNA chip relating to the present 
invention, and a head of an analyzer. 
[Description of Symbols] 
10: CHIP SUBSTRATE 
11: DNA SEQUENCE 
12: IC CHIP 

13: MEDIUM ANTENNA COIL 

14: EXTERNAL APPARATUS ANTENNA COIL 

15: SUBSTRATE DEPRESSION FOR EMBEDDING AN IC CHIP 
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